Objective: To examine changes in interhemispheric inhibition (IHI) during homologous muscle activation in healthy subjects and in people with hemiparesis. Methods: IHI in the abductor pollicus brevis (APB) muscle was examined using paired transcranial magnetic stimulation. Stimuli were delivered while the target APB was at rest or activated, and while the non-target contralateral APB was at rest or activated. Results: In control subjects, IHI in the resting target APB was enhanced during activation of the contralateral APB, and was greater from the dominant hemisphere to the non-dominant. In stroke subjects, IHI in the non-affected APB was not modulated during voluntary activation of the affected APB, but was influenced by the prior dominance of affected hemisphere. Bilateral muscle activation did not elicit any changes in IHI in either group. Conclusions: IHI is asymmetrical between hemispheres but only when the target muscle is at rest. Subjects with stroke have an impaired ability to modulate IHI during unilateral muscle activation. Significance: In people with stroke, the extent and modulation of interhemispheric transfer is influenced by the prior dominance of the affected hemisphere. This may impact on the efficacy of treatment interventions incorporating bilateral activation.
Introduction
Several studies have reported that motor pathway excitability to a resting target muscle is increased when the homologous muscle on the opposite side of the body is activated (Hess et al., 1986; Stedman et al., 1998; Tinazzi and Zanette, 1998; Muellbacher et al., 2000; Stinear et al., 2001; Woldag et al., 2004) . This facilitation is thought to predominantly arise through neural pathways acting at the spinal cord (Muellbacher et al., 2000) . In addition, Ferbert et al. (1992) demonstrated increased interhemispheric inhibition (IHI) directed to a target muscle during unilateral activation of the homologous muscle on the contralateral side. It has been suggested that this increase in inhibition functions to maintain a focal activation of the opposite hemisphere, so that homologous muscles are not activated simultaneously (Kobayashi et al., 2003) .
Changes in neural excitability that occur during homologous muscle activation while the target muscle is also activated, i.e. bilateral muscle activation, have not been extensively studied. Such bilateral actions involving simultaneous contraction of homologous muscles have received support as an intervention to enhance motor performance 
